Abstract
Introduction
University academic staff in higher agricultural education institutions should periodically examine the fundamentals related to statistical analysis procedures. This is because the students advised deserve knowledgeable assistance, and professionals should not place the decision making for data analysis only in the hands of statistical consultants and computer analysis assistants for their research activities (Miller, 1998) . Besides, university academic staff must demonstrate their scholarship through paper presentation at research conferences and articles published in refereed journals (Bowen et al., 1990) . Also, as Bazargan (2002) stated, statistical analysis procedures have gained recognition as an important component of many disciplines, including agricultural and extension education. Agricultural education professionals need to understand the processes of statistical investigations, and be able to plan statistical inquiry in agricultural and extension education. In this respect, statistical knowledge and skills are considered part of required competencies for professionals in agricultural and extension education. Furthermore, university academic staffs in agricultural education higher institutions need to apply research-based information to maintain and improve quality of teachinglearning processes.
Several researchers, elsewhere, have identified statistical procedures used in reporting research (Goodwin & Goodwin, 1985; Kelly et al., 1989) . Bowen et al. (1990) found that statistical procedures employed in the Journal of Agricultural Education were mostly at the basic level, and that the studies did not ask research questions which involved explanation, prediction or cause and effect. Studies regarding acquisition of competencies in specific contexts have been conducted. Findlay (1992) found that agricultural education teachers acquired high levels of competencies through formal, on-the-job experience, and self-directed study. Participation of staff members in in-service training programs, as well as in seminars, conferences, and workshops help to improve their professional competence, and could be among motivating factors to update their teaching and research skills.
Statistical procedures employed by university academic staff in Botswana and Swaziland have been topical for a number of years now. The conclusion from a synthesis of research studies is that, basic statistical procedures were commonly reported, with exceptions of intermediate and advanced statistical procedures. Further, agricultural and extension education students need to be trained in statistical procedures and assisted to develop abilities to think critically at higher levels of cognition, and that problemsolving skills are needed and ought to be taught to agricultural education students (Dyer & Osborne, 1996; McCormick & Whittington, 2000) .
University academic staffs in Botswana and Swaziland are expected to advance knowledge through rigorous research and publication, and focus on strategic issues to bring about development.
Statistical procedures are to help analyze data that contribute to the advancement of knowledge and development of theories that could guide the profession. The major reasons for research programs in the agricultural and extension profession are to find solutions to the unknown and to produce new knowledge that lead to improvements in societal welfare. Statistical procedures should also be used and justified for their appropriateness, and should address important problems being investigated, and use sound methodologies to answer research questions or problems (Miller, 1998) . As Mannebach et al., (1984, p. 15) commented, "If research and development are to lead the way, we must continually review and evaluate our efforts." The study, therefore, was conducted to determine competence and training needs in statistical procedures and to identify explanatory characteristics of competence level in statistical procedures by university academic staff in Botswana and Swaziland.
Purpose and objectives of the study
The purpose of the study was to determine self-reported competence and training needs in statistical procedures by university academic staff in Botswana and Swaziland. The specific objectives were to: 
Methodology
The study employed a descriptive survey design, guided by the model developed by Borich (1980) , to determine training needs in statistical procedures by university academic staff in Botswana and Swaziland. The target population was all academic staff members (university academic staff in Botswana and Swaziland) who taught in the Faculty of Agriculture at the University of Swaziland (N = 45) and The Botswana College of Agriculture (N = 50) during the 2002-2003 academic year. The study was a census and, therefore, sampling error was not a concern.
The survey instrument used in the study was compiled into a booklet, and divided into four parts. Part A consisted of a list of 22 statistical procedures identified through review of literature (Bowen, Rollins, Baggett, & Miller, 1990) . Respondents were asked to rate the extent to which each of the statistical procedures was considered important in their research activities. A 6-point Likert type scale was used to measure the level of importance: 6=Very Important; 5=Important; 4=Slightly Important; 3=Slightly Unimportant; 2=Unimportant; 1=Very Unimportant. Part B measured the competence in statistical procedures, using a 6-point Likert type scale: 6=Very Competent; 5=Competent; 4=Slightly Competent; 3=Slightly Incompetent; 2=Incompetent; 1=Very Incompetent. Part C of the instrument measured the attitude of university academic staff in Botswana and Swaziland toward statistics. A 6-point Likert type scale was used to measure attitude: 6=Strongly Agree; 5=Agree; 4=Slightly Agree; 3=Slightly Disagree; 2= Disagree; 1=Strongly Disagree. Part D requested respondents to provide background characteristics.
The instrument was reviewed for content validity by selected university statistics academic staff from both universities, but not participating in the study, and was considered to possess content validity. The instrument was field tested to ensure clarity and face validity. Thus, measurement error was controlled. Reliability of the instrument was established by using 32 university academic staff from other colleges of the universities not participating in the study. Cronbach's alpha procedures were used to measure reliability coefficients of the instrument, and were found to be .90, .92, and .75 for the importance, competence and attitude domains, respectively.
The procedures followed in collecting data for the study were as follows: The Registrar's or Manager's office in each institution provided the list of current academic agriculture staff members in both institutions. These procedures controlled for frame error. The list of participants in the study was screened to avoid duplications, thus, controlling for selection error. The survey instrument was administered through an internal mailing system. The researcher placed the package in an envelope that contained the questionnaires, a cover letter, and a self-addressed returning envelope in the mail box of each academic staff member. A return date of two weeks after receipt of the questionnaire was requested. Respondents were requested to deposit completed questionnaires in the mail box of the researcher or his representative.
After two weeks, a series of followup procedures to the initial internal mailing system were conducted, according to suggestions by Dillman (1978) . The first follow-up was a postcard reminder to participants. This was followed by a second follow-up consisting of a replacement questionnaire. The last follow-up was internal phone calls to participants. Responses from internal phone calls indicated that staff did not use many of the statistical procedures and possessed no knowledge of them. Thus, the low response rate could be explained by the fact that many participants did not possess knowledge of the statistical procedures. The researcher resorted to comparing early to late respondent groups. Early respondents, those who responded to the first mailing, were compared with late respondents, those who responded to the second mailing, to estimate the nature of non-response bias. Late respondents have been shown to be most like non-respondents (Miller & Smith, 1983) .
Results showed no statistically significant differences between early and late respondent groups, by their background characteristics, and importance and competence ratings, in statistical procedures. A total of 53 (56%) usable questionnaires were returned, 27 (49.09%) from university academic staff in Botswana, and 26 (53%) from the Faculty of Agriculture, at the University of Swaziland. Though findings showed no statistically significant differences between early and late respondent groups, the small size of the respondents, and study population, and the reason that non-respondents did not possess knowledge of statistical procedures would render the findings generalizable to the respondents only.
The Statistical Package for Social Sciences (v10) was used to analyze the data, employing such statistics as frequencies, means, standard deviations, correlations, and multiple regression analysis. Training needs in statistical procedures were obtained by using the needs assessment model procedures developed by Borich (1980) . The weighted score was calculated and used as a basis for ranking each of the statistical procedures in which university academic staff in Botswana and Swaziland needed inservice training. The weighted scores were computed by, first, calculating the discrepancy score for each statistical procedure and subtracting the mean competence rating from the mean importance rating. Secondly, the product of each discrepancy score and mean importance rating was computed (the weighted scores). The 22 statistical procedures were then ranked using the weighted scores, the higher the weighted score, the greater being the in-service training need. Since no statistical differences were observed between respondents from Botswana and Swaziland, using a t-test, a group analysis was deemed appropriate. An a priori probability of .05 was used to determine level of statistical significance under the assumption that the "population" of university academic staff could constitute a "sample" of those who might exist at another point in time; thus, inferential statistics for samples was used. Table 1 relates to the perceived importance and competence level, and weighted scores of statistical procedures by university academic staff in Botswana and Swaziland. Weighted scores were used to rank the statistical procedures, thus, identifying the highest training needs in priority order.
Findings

Information contained in
Importance of Statistical Procedures
Objective one was to describe the importance of statistical procedures as perceived by university academic staff in Botswana and Swaziland. University academic staffs were requested to rate the extent to which each of the statistical procedure was considered important in their jobs (Table 1) . University academic staffs in Botswana and Swaziland were presented with 22 statistical procedures to rate. Findings showed that university academic staff in Botswana and Swaziland considered all 22 statistical procedures to be important, with mean ratings ranging from 3.75 to 5.54. Nine of the 22 statistical procedures received mean ratings of 5.00 and above. The t-test (parametric) statistical procedure was rated the highest (M = 5.54, SD = .69) while nonparametric procedures were rated the lowest (M = 3.75, SD = 1.00).
Level of Competence in Statistical Procedures
Objective two was to describe the competence level in statistical procedures as perceived by university academic staff in Botswana and Swaziland. This was achieved by requesting university academic staff in Botswana and Swaziland to rate their competence level in statistical procedures. Findings, as indicated in Table 1 , show that university academic staff in Botswana and Swaziland were competent (means greater than 5.00) in statistical procedures of t-test, descriptive statistics and one-way ANOVA; and were slightly competent (means between 4.00 and 5.00) in Pearson correlation, Chi-square, and multiple regression. The remainder of the statistical procedures was rated below a mean of 4.00, indicating that university academic staff in Botswana and Swaziland rated themselves as less competent in those statistical procedures.
Training Needs in Statistical Procedures of University Academic Staff in Botswana and Swaziland
Objective three was to determine the training needs in statistical procedures as perceived by university academic staff in Botswana and Swaziland. This Objective was achieved by the use of the needs assessment procedure, or model, as developed by Borich (1980) , shown in Table  1 . The top nine highest ranked training needs (with weighted scores of 8.00 and above), in priority order, were: factor analysis; trend analysis; discriminant analysis; post-hoc multiple comparisons; part/partial regression; one-way ANCOVA; path analysis; canonical correlation; and factorial ANOVA. Also, findings revealed that, in priority order, university academic staff in Botswana and Swaziland were slightly competent (with weighted scores between 5.00 and 7.99) in planned orthogonal comparisons; other correlation analysis besides the Pearson product moment correlation; one-way MANOVA/MANCOVA; multiple regression; cluster analysis; and Factorial MANOVA/MANCOVA.
University academic staff in Botswana and Swaziland rated themselves as competent and did not need training in: Meta analysis; non-parametric statistics; Pearson product moment correlation; t-test; descriptive statistics; one-way ANOVA; and chi-square. The weighted scores of these statistical procedures were less than 5.00. Categories/Classification: Basic (Descriptive statistic such as frequencies, percentages, central tendency, and variability; Pearson correlation, chi-square, t-test, and one-way ANOVA); Intermediate (Factorial ANOVA, planned orthogonal comparisons, post hoc multiple comparisons, trend analysis, one-way ANCOVA, factorial ANCOVA, part/partial regression, multiple regression); Advanced (Discriminant analysis, path analysis, canonical correlation, factor analysis, cluster analysis, one-way MANOVA/MANCOVA, meta analysis, factorial MANOVA/MANCOVA); and Other correlation and nonparametric (Bowen, Rollins, Baggett, & Miller, 1990, p. 2) .
Characteristics of University Academic Staffs in Botswana and Swaziland that Best Explain and Predict Competence Level in Statistical Procedures
Objective four was to identify characteristics of university academic staff in Botswana and Swaziland that best explained and predicted perceived competence level in statistical procedures.
Stepwise regression procedures were used to determine which of the characteristics of university academic staff in the two institutions explained variance, and predicted rated competence level on statistical procedures. Examination of intercorrelations among characteristics and rated competence level in statistical procedures was conducted before performing the regression analysis, to identify and eliminate multicollinearity problems. The scale of descriptors by Davis (1971) Bowen, et al. (1990) that statistical procedures employed in the Journal of Agricultural Education were mostly at the basic level, and rarely at the intermediate or advanced levels. The fact that university academic staff in Botswana and Swaziland reported competence, mainly, in basic level statistical procedures suggests, perhaps, that they most likely conducted exploratory and descriptive research as compared to research that involved explanation, prediction, and cause and effect (control).
University academic staff rated themselves in need of in-service training, mainly, in intermediate and advanced statistical procedures. The specific highest ranked training needs in priority order included factor analysis, trend analysis, discriminant analysis, post-hoc multiple comparisons, part/partial regression, oneway ANCOVA, path analysis, canonical correlation, and factorial ANOVA.
Significant relationships were found with respect to the following characteristics: number of journal articles published since university academic staff started working; attitude toward statistics; sex; teaching experience; level of education; and number of research projects. The number of journal articles published by a university academic staff explained most of the variance in the level of self-reported competence in statistical procedures. Attitude toward statistical procedures, sex, level of education, teaching experience and number of research projects explained, to a less extent, the variance in the self-reported competence level in statistical procedures of university academic staff. Thus, a university academic staff in Botswana and Swaziland that possesses positive attitude toward statistics; has many journal articles published; and who is a doctoral degree holder; a male; involved in various research projects and having many years of teaching experience; is likely to be more competent in statistical procedures than one without such characteristics.
Efforts should be made to take advantage of university academic staff in Botswana and Swaziland who possesses explanatory and predictive characteristics and positive attitude toward statistical procedures by motivating them to serve as trainers for their colleagues and university students. This has an in-built multiplier effect in the sense that, in the long run, they will serve as role models to colleagues and students, thereby building up expertise in statistical procedures in these institutions of higher learning.
It can be concluded that university academic staff in Botswana and Swaziland need in-service training in intermediate and higher levels statistical procedures. Conducting in-service training, through workshops and seminars by the universities and professional associations, such as the Association for International Agricultural and Extension Education (AIAEE), could assist such university academic staff to acquire competence in statistical procedures that are considered to be important. Further research is also needed in determining the extent to which depth in statistical procedures was learnt in the agricultural graduate programs. It is recommended that a manual on the use of advanced statistical procedures in research activities be developed, to serve as quick reference for university academic staff in Botswana and Swaziland, and to enable them to analyze their research with the desired depth and precision.
